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Materials
Reagent-grade chemicals were obtained from Aldrich Chemical Company Ltd. and Alfa Aesar, and used without further purification.
Instrumentation
Crystallography: Suitable single crystal was selected and mounted onto a rubber loop using Fomblin oil.
X-ray diffraction intensity data a Bruker Apex 2 CCD diffractometer (λ (MoKα) = 0.7107 Å) equipped with a microfocus x-ray source (50kV, 30w). Data collection and reduction were performed using the Apex2 software package and structure solution, and refinement were carried out using SHELXS-97 [1] and SHELXL-97 [2] using WinGX. [3] Corrections for incident and diffracted beam absorption effects were applied using empirical absorption correction. All the Mo atoms (including those disordered) and most of the O atoms were refined anisotropically. Solvent water molecule sites with partial occupancy were found and included in the structure refinement. Crystallographic formulas typically contain much more water molecules in the crystal lattice than the formulas used for chemical analyses as the sample was dried up. It is important to note that with these structures we are moving outside the realm of small molecule crystallography and are dealing with refinements and problems that lie between small molecule and protein crystallography. As a result we cannot expect refinements and statistics to follow the path of crystals with much smaller unit cells. However, the final refinement statistics are relatively good, and in all cases the structural analysis allows us to unambiguously fully determine the structures of the compounds. The X-ray crystallographic data reported in this article have been deposited at the Crystallographic Data Centres 
Fourier-transform infrared (FT-IR) spectroscopy:
The samples were prepared as a KBr pellet and the FT-IR spectrum was collected in transmission mode in the range of 600-4000 cm -1 using a JASCO FT-IR 4100 spectrometer. Wavenumbers are given in cm -1 . Intensities are denoted as w = weak, m = medium, s = strong, br = broad, sh = sharp. A solution of CeCl3· 6H2O (6.0 g, 16.4 mmol) in H2O (300 mL) was quickly added under stirring to an aqueous solution of K2MoO4 (5.9 g, 24.8 mmol) in H2O (300 mL). The yellow precipitate was collected by filtration after 30 min, washed with ice-cold H2O, and dried at 120 °C for 5 h. 
Structural analysis of 1 and 2
Although the wheel-type molybdenum blue architectures are very complex, the general approach to the structural analysis and formula determination is well documented.
[4] The structural analysis requires the following lines of evidence / information to allow the assignment of formula and the structural details coupled with Single-crystal X-ray diffraction:
(i) Redox titration to help determine the number of reduced Mo V centres (Uv-vis-NIR spectroscopy also can help corroborate this data via the analysis of the extinction coefficient for the LMCT associated with the reduced Mo V centres. Each centre should contribute ca. 5 -6 x 10 3 L mol -1 ·cm -1 to ε).
(ii) Bond valence sum analysis to confirm the terminal oxo positions, reduced Mo V centres and the positions of the hydroxide ligands. [5] (iii) Elemental analysis of sodium, molybdenum, cerium and C, H, N analysis.
(iv) TGA to estimate the number of ligand and solvent water molecules.
Therefore, the analysis below both presents this data and demonstrates how the structural assignment is consistent with this data.
Redox titrations
The cerimetric titration was carried out using a 0.005 M solution of Ce IV in 0.5 M of sulphuric acid as oxidant which was added dropwise to a solution of compound 1 (20 mg in 50 mL of H2Ο). After addition of 3.93 mL of the oxidant the colour of the solution turned from deep blue to colourless along with a characteristic potential jump showed the presence of 32 ± 1 4d electrons which (formally) corresponds to 32 Mo V centres (theoretical value for 32 e-reduced species : 3.84 mL) . The cerimetric titration of 2 was performed in the same way as 1, and 4.00 ml of 0.005 M solution of Ce IV was used, which is consistent with theoretical value for 24 e-reduced species (3.92 mL). 
Bond valence sum analysis

Elemental analysis and C, H, N analysis
See Section 3. Synthetic procedure of 1 and 2
Uv-vis-NIR spectra and TGA curves 
Summary of structure analysis
Compound 1 : Firstly, the overall reduction state of 1 (32 electrons reduced) was confirmed using three independent techniques (Uv-vis-NIR spectroscopy, redox titration and bond valence sum analysis).
Because of the presence of {Mo30} cap on top of {Mo150}, more sites are available for reduction compared with archetypal {Mo154} (28 electrons reduced) and thus result in 32 electrons-reduced 1. The further characteristic of the structure of the anion 1 is the large number of protons resulting from the 32 e -reduction. Compound 2 : The formula of 2 is determined in a similar way to 1. Firstly, the overall reduction state of 2 (24 electrons reduced) was confirmed using three independent techniques (Uv-vis-NIR spectroscopy, redox titration and bond valence sum analysis). A careful analysis of the bond length of Mo-O bonds and bond valence sums reveals 12 singly and 84 doubly protonated oxygen atoms (coordination water).
Accordingly, the overall charge of 2a in 2 is -2. Elemental analysis indicated the presence of 130 Mo and 6 Ce on the framework of 2a as well as 0.5 Ce ion as counterion. TGA curve of 2 exhibits a total weight loss of 13.2% from r.t. to 150 °C, which corresponds to ~180 guest water molecules.
The parent {Mo120Ce6}is composed of 12 {Mo8} units, 6 {Mo2} units, 12 {Mo1} units, and 6 {Ce(H2O)5} units (Note that: one {Ce(H2O)5} replaces one{Mo2} unit on the rim of wheel). Because {Mo120Ce6} has the exactly same composition of reported {Mo120Pr6} except for lanthanide ions, so we just adopt the formula directly from {Mo120Pr6}. For more detailed information about how to calculate the formula of lanthanide-doped Mo Blue, please refer to published procedures. The formula of {Mo10} cap could be evaluated based on the aggregation of one pentagonal {Mo6} unit and two corner-shared {Mo2} units. In summary, the overall building-block scheme and overall formula for 2 is determined as 
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